and recorded by humans. In this regard, the reader should be able to read a text well to be able to understand it (1) (2) (3) (4) .
For the presentation of some quantitative data on texts, readability provides information on whether the text is easily understandable by the reader at a certain level through the characteristics of the syllables, words, and sentences in that language. Factors influencing readability are the word length, word frequency, multi syllable number, sentence length, ambiguous word number, and syllable number. The readability of the sentence decreases as the number of words in a sentence increases (2) (3) (4) . There are many formulas developed for readability analysis (5) (6) (7) (8) .
Acting in accordance with the standard applications determined in the emergency medicine field and knowing the occupational legislation are rather important. Thus, informed consent is one of the important aspects of ethical medical practice. Making an intervention without informed consent may mean negligence or malpractice and may cause a legal action, maltreatment, and even attack against the doctor (2, 3) .
The aim of the present study was to evaluate the readability levels of informed consent forms (ICFs) used for procedures in the emergency services of state and university hospitals by comparing through readability formulas.
Materials and Methods
The present study was conducted using a descriptive scanning method based on a document review from April to September 2017. We contacted 14 hospitals in Konya, Ankara, and Istanbul, which are large cities in Turkey, through phone and e-mail. ICFs used in emergency clinics of four different universities and five state hospitals, with two training and research hospitals and three state hospitals, the consent forms of which could be reached, were collected. A total of 126 ICFs were gathered. There were 61 consent forms from universities and 65 from state hospitals. ICFs included tube thoracostomy, endotracheal intubation, blood products transfusion, cardioversion and defibrillation, intramuscular injection, intravenous injection, closed reduction of fractures and dislocations, small surgical interventions, lumbar puncture, paracentesis, peritoneal lavage, fibrinolysis, central venous catheterization, sedation, thoracentesis, and tracheostomy procedures. ICFs that were exactly the same were included in the evaluation only once. A total of 32 ICFs, with 15 from university hospitals and 17 from state hospitals, were evaluated. The study was designed in conformity with the Declaration of Helsinki.
Information text available in these consent forms was copied and transferred to Microsoft Word (Microsoft, Redmond, WA, USA) program and was calculated manually using the Microsoft Excel (Microsoft) program. Average word number, syllable number, and words with syllable number of four and above were calculated. The Atesman (5) and Bezirci-Yilmaz (6) formulas defined for determining the readability level of Turkish texts and the Gunning-Fog (8) and Flesch-Kincaid (7) formulas for measuring the general readability level were used for calculating the readability level of consent forms.
Atesman readability formula
The Atesman readability formula is based on the length of the word and sentence.
Readability Score is calculated as 198.825-40.175×(total syllables/total words)-2.610×(total words/total sentences). It is understood that the readability level of a text is considered easier when it comes closer to 100 and harder when it comes closer to 0 according to the Atesman formula.
Bezirci-Yilmaz readability formula
The Bezirci-Yilmaz readability formula was developed based on the sentence length and syllable number in words, characteristics in different formulas developed until today, and statistical characteristics of the Turkish language. According to this formula, the readability difficulty of the texts increases when the sentences in the texts are longer. Similarly, an increase of the syllable number in the words makes the readability of that word and the sentences harder most of the time.
The Bezirci-Yilmaz readability formula is calculated as:
Where, AWN: average word number, S3: number of words with an average of three syllables, S4: number of words with an average of four syllables, S5: number of words with an average of five syllables, S6: number of words with an average of six or more syllables.
The result acquired from this formula explains which class level a text addresses to according to the education system in our country. The education system shows elementary school education level for classes 1-8, secondary (high) school education for classes 9-12, bachelor's degree for classes 12-16, and academic education level for classes ≥16.
Flesch-Kincaid formula
The length of the words and sentences is determined according to the following formulas: Readability= (0.39×sentence length)+(1.18×word length)-15.59, World length=syllable number/word number, Sentence length=word number/sentence number.
Syllable number is divided into the word number for the word length, and word number is divided into sentence number for sentence length. The text is evaluated as easy when the syllable number of each word is closer to 1 and as difficult when the syllable number increases up to 10. The same operation is valid for the sentence. The text is evaluated as easy when the word number decreases to 1 and as difficult when it is more than 10.
Gunning-Fog Index formula
There are two important aspects in the Gunning's formula. These are words containing three or more syllables and the average number of words used in sentences. These are calculated as follows: Table 1 shows the readability intervals of the readability formulas used in the study.
Statistical analysis
Dataset analyses were made using the Statistical Package for Social Sciences volume 23.0 (IBM Corp.; IL, Chicago, USA) program. Continuous variables are presented as mean and standard deviations. Normality of distribution of constant numeric variables was made using the Kolmogorov-Smirnov test. Independent T-test and MannWhitney U test was used for analyzing two independent groups. A p<0.05 was accepted as statistically significant.
Results
Informed consent forms were used for emergency tube thoracostomy, endotracheal intubation, blood products transfusion, cardioversion and defibrillation, intramuscular injection, intravenous injection, closed reduction of fractures and dislocations, small surgical interventions, lumbar puncture, paracentesis, peritoneal lavage, fibrinolysis, central venous catheterization, sedation, thoracentesis, and tracheostomy.
The sentence, word, letter, character, and syllable numbers were significantly lower in ICFs used in university hospitals than in those in state hospitals (p<0.001, p=0.003, p<0.001, p<0.001, and p<0.001, respectively).
When readability formulas of both groups were evaluated, it was detected that the ICFs used in university hospitals were more readable according to the Atesman, Gunning-Fog, and Flesch-Kincaid formulas and very readable at a lower education level according to the BezirciYilmaz formula (p=0.01, p<0.001, p=0.04, and p=0.89, respectively). 
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Although the readability of the consent forms used in university hospitals was found to be better than those in state hospitals, the readability levels of the consent forms for both groups were detected to have medium difficulty according to the Atesman formula, very difficult according to the Flesch-Kincaid formula, difficult according to the Gunning-Fog formula, and at high school level according to the Bezirci-Yilmaz formula. Table 2 shows the numerical values for readability parameters of both groups.
Discussion
Readability is a language concept that appeared in the United States at the beginning of the 19th century. For presentation of some quantitative data on texts, readability provides information on whether the text is easily understandable by the reader at a certain level through the characteristics of the syllables, words, and sentences in that language (2) . Informed consent process ensures that patients are properly informed of all aspects of the procedures. Obtaining informed consent is considered a responsible conduct (2). Most written consent forms are lengthy and difficult to read for patients, particularly those with low health literacy. Consent forms used for procedures are known to be more difficult to understand because of the increased disclosure requirements, which is often too much information for the average reader to process at once (9-11). Thus, it was concluded that there was a relationship between education and understanding levels in general according to previous studies made. Stating the target education level for a text provides a certain rate of information on its understandability. Consent forms for emergency procedures should be understandable by the patient population at every education level (2, 3). In addition, ICFs typically include complex information regarding procedures, contain several unfamiliar medical terms, and are often required to include difficult to understand legal terminology. As a result, it is very common for patients to have difficulty understanding the information written in the consent form before agreeing to patients in the procedures, leaving many to wonder if patients are actually providing informed consent (11) (12) (13) .
The National Institutes of Health and the American Medical Association suggest that the readability of patient materials should be at ≤6 th grade reading level as the average readability level of adults in the USA is at 8 th grade level (14, 15) .
A recent review of written consent forms revealed that most are currently written at a 10th grade reading level or higher across all medical specialties (16) . Readability levels of ICFs were measured in different countries for different medical branches before. A study made in the USA reported that invasive operation ICFs were written at an average of 15 th grade level (i.e., a third year of college) (16) .
A study in 2014 detected that two-thirds of the society in Turkey has an inadequate level of health literacy (17) . While the average education level of the whole population >15 years old is reported as 7.18 years in Turkey according to the 2010 data, the average education level of only females >15 years old is reported as 6.33 years (18) .
Consent documents that are written at a high-grade level may create additional risks for patients due to lack of understanding. To ensure that patients are fully informed of all aspects of the procedure and completely understand what is expected when agreeing to participate, it is important to ensure that consent forms are written in plain language, that is, writing that is clear and easy to understand the first time the participant reads or hears it (9).
Mariscal-Crespo et al. (19) reported that ICFs used in public hospitals are analyzed globally in Spain, and it was shown that 62.4% had "somewhat difficult, " 23.4% had "normal, " and 13.4% had "very difficult" readability. Gargoum and Keeffe (20) evaluated the information forms used for endoscopic interventions in Ireland and reported that only 62% of the forms are easy to read, and 57% are at the reading level for 13-15 years old.
Norberto et al. (21) evaluated the ICFs of different branches, such as urology and cardiovascular surgery, and reported that the ICFs do not have an adequate level of readability although there is a difference in readability among these branches.
In our study, consent forms of both groups did not have an adequate level of readability, which was in line with previous studies. Readability levels of both groups were hard according to the Atesman, FleschKincaid, and Gunning-Fog formulas and at high school level according to the Bezirci-Yilmaz formula.
Vučemilo et al. (22) reported that the consent forms used in Croatia are at 16th grade level, there is no difference in readability among the consent forms used in internal medicine and surgery, and readability levels of ICFs do not change with the degree of the health institution. In contrast to their study, in our study, although it was detected that the consent forms used in university hospitals were detected to have higher readability, readability range of both groups classified according to readability formulas was similar.
Boztas et al. (2) compared the readability of the anesthesia ICFs used in state, training and research, and university hospitals in Turkey and reported that ICFs used in university hospitals have higher readability than those in state hospitals according to the Gunning-Fog formula and are readable at a lower education level according to the Atesman formula. Similar to their study, in our study, it was detected that ICFs used in university hospital were more easily readable than those in state hospitals according to the Atesman, Gunning-Fog, and FleschKincaid formulas and readable at a lower education level according to the Bezirci-Yilmaz formula.
We think that better readability level in emergency clinics of university hospitals where more complex procedures are applied than state hospitals would be more advantageous for the patients.
Previous studies reported that these forms are made easier with marked texts and diagrams so that ICFs can be understood and remembered more easily, and these video-supported forms are more understandable and rememberable (23) .
Readability level of ICFs made easier and enriched by visual information, such as videos and diagrams, would increase ratios for understanding the procedure and remembering its possible risks. Thus, the language used on ICFs should be at a reading level suitable for the target audience, contain a proper and readable text style, and contain visual presentation as much as possible. Generally, the first few lines are very important for the readability of the text because these have a critical importance for the reader to continue reading the consent form.
Use of interesting samples and stories for the reader, forming a logical structure with important points at the beginning of each paragraph, and ordinary use of the language are other general suggestions.
Conclusion
Informed consent forms are commonly used in emergency procedures and change in different centers. Consent forms are not adapted to the local environment where the intervention will be made. If the patient does not understand the aim of the intervention and believes that the application may provide benefit, then there is a "therapeutic misunderstanding. " Although readability tests cannot provide certain results on the understandability of the text, they provide some ideas on the text level. As a result, the readability rates of emergency procedure consent forms in both state hospitals and university hospitals were detected to be rather low according to the present study. The education level of our country and the local environment should be considered while preparing these consent forms. 
